Countries tend to diversify their exports by entering products that are related to their current exports. Yet this average behavior is not representative of every diversification path. In this paper, we introduce a method to identify periods when countries enter unrelated products. We analyze the economic diversification paths of 93 countries between 1965 and 2014 and find that countries enter unrelated products in only about 7.2% of all observations. We find that countries enter more unrelated products when they are at an intermediate level of economic development, and when they have higher levels of human capital. Finally, we ask whether countries entering more unrelated products grow faster than those entering only related products. The data shows that countries that enter more unrelated activities experience a small but significant increase in future economic growth, compared to countries with a similar level of income, human capital, capital stock per worker, and economic complexity.
Introduction
A well-established fact in the literature on international and regional economic development is that countries (Hidalgo, Klinger, Barabási, & Hausmann, 2007) , regions (Coniglio, Lagravinese, Vurchio, & Armenise, 2018; Gao et al., 2017; Neffke, Henning, & Boschma, 2011; Zhu, He, & Zhou, 2017) and cities (Boschma, Balland, & Kogler, 2015) , are more likely to enter economic activities that are similar to the ones they already have. This principle of relatedness has been observed for activities as diverse as products (Hidalgo et al., 2007) , industries (Neffke et al., 2011) , technologies (Boschma et al., 2014) and research areas (Guevara, Hartmann, Aristarán, Mendoza, & Hidalgo, 2016) . Yet, what is true on average is not true for every instance. While countries and regions are more likely to enter related economic activities, sometimes they deviate from this behavior and enter unrelated activities.
Repeatedly, scholars have stated that unrelated diversification is needed to avoid lockin and to ensure long-term economic development (Saviotti & Frenken, 2008) , but systematic evidence, documenting episodes of unrelated diversification and exploring its potential benefits, is yet lacking (Boschma, 2017) .
In this paper, we introduce a method to identify when countries enter unrelated activities and use it to identify the countries that do so more frequently. Finally, we study the macroeconomic consequences of such deviations by studying whether countries that entered more unrelated activities grew faster.
But how common it is for a country to enter an unrelated activity? In a dataset containing 93 countries during the period 1965-2014, we find that in 92.8% of the observed cases countries enter the export of products that are more related than the average product in their option set. This means that in only 7.2% of the cases countries deviate from the principle of relatedness and enter products that are on average, less related than their option sets. But do these deviations happen at any level of development? Or are they more frequent for developing or developed countries?
The data shows that countries enter relatively more unrelated activities when they are at an intermediate level of economic development, and also when they have a relatively high level of human capital. This is true when we measure a country's level of development using GDP per capita, export diversity, or economic complexity. In fact, the level of relatedness of new economic activities follows a U-shaped curve, with countries at both low and high levels of development entering primarily related activities, and countries with an intermediate level of economic development entering more unrelated activities. To the best of our knowledge, this is the first time that the stage of development of a country is linked with the type of related activity development.
Finally, we ask whether countries entering more unrelated activities grow faster, after controlling for their initial level of GDP per capita, economic complexity, and human capital. We find that countries entering more unrelated activities experience a small but significant increase in their subsequent growth performance of about 0.5% per annum. In other words, our findings show that deviations from the principle of relatedness occur especially in countries at an intermediate stage of development, and that countries that succeed in developing unrelated activities experience a small but significant boost in economic growth.
Literature Review
Knowledge production is often conceived as a process of recombining existing ideas (Romer, 1994; Weitzman, 1998) . To compete, organizations explore different parts of the knowledge space (Breschi, Lissoni, & Malerba, 2003) , searching for new knowledge while being constrained by the limits of bounded rationality (Simon, 1972) . Since organizations have limited access to information, and do not have a perfect capacity to absorb, process, and respond to new information (Cohen & Levinthal, 1990) , they experience a cost of diversification that decreases with the level of relatedness of activities (Atkinson & Stiglitz, 1969; Chatterjee & Wernerfelt, 1991) .
Countries and regions are collections of organizations limited by tacit and embedded knowledge (Gertler, 2003) , and hence, they should also experience strong path dependencies in their diversification processes (Frenken & Boschma, 2007; Hidalgo et al., 2007; Neffke et al., 2011) . Instead of emerging randomly, new activities build on and combine existing local capabilities, resulting in distinctive technological and industrial profiles of countries and regions (Rigby & Essletzbichler, 1997) .
A large volume of studies provides strong evidence supporting the notion that diversification in countries and regions is path dependent (Boschma, 2017; . Hidalgo et al. (2007) showed how countries expand their mix of exports around the products in which they already established a comparative advantage. Neffke et al. (2011) used information on product portfolios of plants to show that regions tend to diversify into new industries related to existing local industries. Kogler et al. (2013) , Rigby (2015) , Boschma et al. (2015) and Petralia et al. (2017) among others, used measures of technological relatedness between patent classes to show that countries and cities develop new technologies related to existing local technologies.
But relatedness is not the only factor shaping the path dependencies of economies. A key driving force behind the distinctiveness of regional trajectories is the complexity of knowledge (Kogut & Zander, 2003) . Fleming and Sorenson (2001) define the complexity of a technology in terms of the number of components and the interdependence between those components. Hidalgo and Hausmann (2009) derive a formula for the complexity -or knowledge intensity -of products and places by defining knowledge intense places as those that produce knowledge intense activities, and knowledge intense activities as those produced by knowledge intense places. This circular definition is mathematically solvable using the linear algebra concept of eigenvectors. Yet, the more colloquial definition of knowledge complexity is still tied to the idea that complexity is reflected in a wide range of capabilities. These complex products tend to be produced by relatively few knowledge intense countries, and hence, can support higher wages for the workers employed in these industries (Hartmann, Guevara, Jara-Figueroa, Aristarán, & Hidalgo, 2017; Hausmann et al., 2014; Hidalgo, 2015; Hidalgo & Hausmann, 2009) .
Recently, these measures of complexity have also been extended to the production of technology. Balland and Rigby (2016) found huge variations in the complexity of knowledge produced across U.S. cities (i.e. few metropolitan areas produce the most complex technologies, while many cities produce the least complex ones) which also correlates highly with the long-run economic performance of cities.
So, in principle, it should be beneficial for a country to build comparative advantages in complex technologies. Yet, for many countries, this is difficult to achieve, because accumulating these capabilities is particularly difficult when the capabilities needed are unrelated to the ones available in a location. So, a key goal for the literature on diversification of territories is to understand the ability of countries or regions to defy the principle of relatedness and enter relatively unrelated and sophisticated economic activities. Yet, we know little about unrelated diversification.
One recent line of research, exploring unrelated diversification, has looked at regional variation, asking whether unrelated diversification prevails in certain countries and regions. Xiao et al. (2018) showed, for instance, that European regions with a higher innovation capacity are more inclined to enter less related industries. Boschma and Capone (2015a) observe that Western European economies also tend to diversify more into unrelated industries than Eastern European economies, which follow their existing industries more closely. Another line of research focuses on which agents are responsible for more unrelated diversification. For instance, Neffke, Hartog, Boschma and Henning (2018) show that external agents (entrepreneurs, firms) coming from outside the region, are more likely to introduce unrelated diversification and to shift specializations of regions. This is especially true for new subsidiaries that are established by large firms located in other regions because subsidiaries can still rely on internal resources of the parent organization that are unavailable in their host region (Crescenzi, Gagliardi, & Iammarino, 2015) . Boschma and Capone (2015a) explore the role of institutions in unrelated diversification, showing that countries with more liberal, and less coordinated forms of capitalism, are more likely to diversify into more unrelated activities. Montresor and Quatraro (2017) found that regions with a strong presence of key enabling technologies had a tendency to diversify into more unrelated technologies. And Petralia et al. (2017) showed that high-income countries have a higher tendency to diversify into more unrelated and sophisticated technologies.
But despite all of this recent work, we still know little about when countries are more likely to enter unrelated activities, and about the potential economic benefits of unrelated diversification (Boschma, 2017) . Here, we develop a method that attempts to fill that gap by analyzing the relative degree of relatedness of a new economic activity, and investigating whether countries that succeed in entering more unrelated activities also experience higher economic growth, after controlling for their initial GDP per capita, economic complexity, capital stock per worker, and human capital.
Materials and Methods

Data
We use international trade data from the MIT's Observatory of Economic Complexity (atlas.media.mit.edu). We use the SITC-4 rev 2 product classification, since it provides the longest time series: 1962 to 2014. This dataset combines exports data from 1962 to 2000, compiled by Feenstra et al. (2005) , and data from the U.N.
Comtrade for the period between 2001 and 2014. This data contains detailed trade information for 225 countries and 1,004 distinct products.
We reduce noise coming from underreporting and from variations in the size of the economies of countries and products by using several filters. First, we filter out all city-sized national economies, by discarding all countries with a population of fewer than 1.2 million citizens and a total trade below USD 1 billion in 2008. Moreover, economies for which no reliable data was available-such as Iraq (IRQ), Chad (TCD), Macau (MAC) and Afghanistan (AFG)-were discarded. Finally, we employ several time-dependent filters. All yearly trade flows valued at less than 5,000 USD were discarded. Also, we discarded all products whose exports value is equal to zero for more than 80% of the countries. Additionally, products with a global export of less than USD 10 million and countries whose exports equal to zero for 95% of the products are also excluded. These filters allow us to remove countries and products that do not have a significant relevance in the global trade and that would, otherwise, introduce noise to the analysis. After applying these filters, our final sample consists We use GDP, population and human capital from the Penn World Tables (PWT 9.0).
The GDP data comes from real GDP National Accounts, measuring GDP in constant USD in 2005 (Feenstra, Inklaar, & Timmer, 2015) . To measure changes in a country's productive structure-which require long time series data-we restrict our analysis to a subset of 93 countries for which data is available during the entire interval of analysis, from 1965 until 2010 (see Appendix A). These countries correspond to 86.73% of global GDP and 73.31% of global trade in 2010.
The Economic Complexity Index
The Economic Complexity Index (ECI) is a measure of the knowledge intensity of economies and products that can be computed from trade data. Here, we compute the Economic Complexity Index (ECI) and the Product Complexity Index (PCI) following (Hidalgo et al., 2007; Hidalgo & Hausmann, 2009) . To compute ECI, we define ! "# as a matrix of the Revealed Comparative Advantages (RCA) connecting countries to their significant exports (i.e. the products they export more than what we expect based on a country's total exports and a product's global market). Formally ! "# is defined as
where ) "# is a matrix summarizing the dollar exports of country c in product p.
Then, we define 2 "# = 1 if a country has a comparative advantage in a product (! "# ≥ 1) and 2 "# = 0 otherwise. 2 "# contains information about a country's significant exports. Using 2 "# we define the diversity of a country as the number of ).
Moreover, we define the product basket of a country (c) at year (y) as all products for which that country holds RCA greater or equal to one. The remaining products, which have RCA lower than 1, comprise the option set of a country (c) at year (y). This option set is denoted by O "7 .
Using the above definitions, the knowledge intensity of a country (ECI) is computed as the average knowledge intensity of the products it exports (i.e. the average PCI of its exports). Conversely, we compute the knowledge intensity of a product (PCI) as the average knowledge intensity of the countries exporting it. This circular argument gives rise to the following iterative mapping:
Putting (2b) into (2a) provides an eigenvalue equation whose solution is a country's economic complexity index.
ECI offers a measure of the knowledge in an economy. PCI is a measure of the knowledge in an industry. Like its counterpart, it can be computed by solving the following eigenvalue equation:
Relatedness and Proximity in The Product Space
We estimate the proximity between two products by looking at the probability they are co-exported. Formally, the proximity between products p and p' (B ##C ) is the minimum of the conditional probability that a country has a Revealed Comparative Advantage (RCA) in both products:
For instance, a proximity of 0.4 between two products means that there is at least a 40% chance that a country with RCA in one product has RCA in both products (Hidalgo et al., 2007) .
We then use this proximity to estimate the relatedness between the products that a country exports and each of the products it does not export. The resulting quantity is commonly referred to as the density, J "# , of product p in country c and computed as:
Higher density products are products that are more related/similar to the export capacities of a country, whereas lower density products correspond to unrelated/farther away products.
Identifying New Products
Here we propose a new methodology to quantify the relative level of relatedness and complexity of newly developed products by a country, which requires identifying when a country enters a new product. To that end, we say that a country (c) enters a new product (p), between years y and y', when it is able to jump from RCA lower than 1.0 at year y to RCA above or equal to 1.0 at year y'.
However, since the RCA depends on export data, the temporal patterns tend to be very noisy. As a result, this methodology, alone, is prone to false-positives (e.g., temporal spikes in the exports of a country that do not repeat). To correct for falsepositives, we implement two additional conditions: First, we consider a backward condition that requires that a country c had an RCA lower than 1.0 over product p for four consecutive years before y; Secondly, a forward condition requires that a country c is able to maintain a RCA above or equal to 1.00 over product p during the following 4 years after y'. We only consider as newly developed products those that verify both conditions.
Results
Following the relatedness literature (Boschma, 2017; Hidalgo et al., 2017) , we test firstly if, on average, countries are more likely to diversify towards products that are related to their current exports. Figure 1a shows a visualization of the product space (the network connecting similar products B ##C ), highlighting, as an example, the products for which South Korea had RCA in 1987. Products that are related to Korea's exports in that year (products with high J "# ) are those products that are connected to many of South Korea's current exports.
Figures 1b and 1c reproduce the basic finding of the relatedness literature. They show that the probability that a country will develop RCA in a product is larger for more related products. Figure 1b estimates relatedness using the density measure described in equation 5. Density estimates the relatedness between all of the products exported by a country and each potential new export product. Figure 1c estimates relatedness using the proximity of each potential product to the closest exported product. Both methods show that countries are -on average -more likely to start exporting products that are related to their current exports. These results are robust to different threshold values of RCA from 0.5 to 1.5. shows the probability of developing a new export product over a four years period as a function of density. Panel c) shows the probability of developing a new export product over a four years period as a function of the proximity to the closest developed product. A new export product is considered to be developed if in a four-year period it undergoes a transition from ! "# < 1 to ! "# ≥ 1.
Yet, both of these measures of relatedness cannot be readily used for comparisons across countries. Density estimates the distance between a product and all of the related products, and hence, has the problem that it does not fall within the same range of values for all countries. For instance, a diversified economy, like that of Sweden or Switzerland, will have relatively high values of density for most products, whereas a less diversified economy, like that of Angola or Ecuador for instance, will have relatively low values of density for most products. Thus, the correlation between density and entering related economic activities observed in Figure 1b 
Data
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Proximity (ɸ) of Closest Product by more diversified countries entering more activities. Looking at the proximity to the closest product partly corrects for this, but introduces another problem, since having one close product does not mean that the country has all of the related knowledge needed to develop an activity.
To avoid these limitations, we introduce a variation of this measure we call Relative Density (J M #,",7 ). Unlike density (J #,",7 ), which is an absolute measure, Relative Density compares the density of a country's new exports with that country's option set 1 . We define the diversification option set of a country as the set of all products it does not export. Hence, the relative density of product p, in year y is computed as:
where 〈J ",7 〉 Q is the average density of all products in T ",7 , and R Q FJ ",7 H is the standard deviation of the density of the same group of products. Hence, relative density (J M #,",7 ) compares the relatedness of a country's new exports to that of all potential new exports, and hence, is comparable across countries because it tells whether a country enters a product that was more, or less, related than the average product in its option set.
Likewise, we define the Relative Complexity of a product (PCI U #,",7 ) as the complexity of products compared to the average complexity (PCI) of all potential new exports of a country. The relative complexity of a product p, in relation to the option set of country c in year y can be computed as:
where 〈VWX ",7 〉 Y is the average PCI of all products in T ",7 , and R Y (VWX ",7 ) is the standard deviation of the PCI of the same set of products. Hence, PCI U #,",7 is a standardization of the complexities of products in relation to the option set. So, this measure of Relative Complexity tells us whether a country entered a product that was more or less complex than the average product the country was not exporting. country's option set, the products that are not exported by these countries (shown in grey), are distributed around the center (0,0), which represents the average complexity and density of a country's option set. We highlight South Korea and Chile's new exports in red. We consider that country c became an exporter of product p when the revealed comparative advantage (RCA) increased from ! "# < 1.00 for five consecutive years, to ! "# ≥ 1.00 after four years. We also require RCA to remain above 1.00 for the next four years to ensure the country sustained a relatively high level of comparative advantage after the transition. We notice these results are robust to using different RCA cutoffs. Figure 2a shows that most of the products that South
Korea entered in 1994-1996 had a low Relative Density and a high Relative
Complexity. This means South Korea entered products that were more unrelated and sophisticated than the average options it had available. Conversely, Figure 2b shows that between 1989 and 1991 Chile entered products that were less sophisticated and more related than the average product in Chile's option set. We can characterize the average "direction" of a country's new exports using a twodimensional vector (Figure 2a and 2b) pointing to all the new products that an economy began exporting in a given time window. In the case of South Korea in 1994-1996, this vector points to the bottom right (relatively more complex and more unrelated). In the case of Chile in 1989-1991, this vector points to the top left (relatively less complex and unrelated). Formally, we define this vector as:
where Ω ",7→7C corresponds to the simple average of J M "# and Π ",7→7C to the average of PCI U "# of the set of products developed from c to c′. relative complexity (Π y→y+2 ) relative complexity (Π y→y+2 ) Figure 3a and 3b show the distribution for the two components of this vector (Ω ",7→7C
and Π ",7→7C ) for all considered countries in the dataset. The distribution of relative relatedness (Ω ",7→7C ) shows mostly positive values, confirming the principle of relatedness. Relative relatedness is positive in 92.8% of cases, meaning that in most cases countries enter products that are more related than the average product in their option sets. Instead, unrelated diversification is rare: countries enter unrelated products in only 7.2% of all observations. The distribution of relative complexity Π ",7→7C , is almost centered, and only slightly biased towards negative values, meaning that countries are likely to enter products of a complexity level that is similar to the average complexity of the products in their option set. Put together, these two distributions tell us that countries, on average, shoot for related products with a sophistication that is slightly lower than the average in their option set. Similarly, we look at the relative complexity of new exports (Π ",7→7C ) as a function of the economic complexity and GDP per capita of countries (Figure 5c-d) . In both cases, we find that countries with higher levels of development, measured in terms of economic complexity and GDP per capita, enter higher complexity products, as expected. Table 2 -Models regressing the GDP per capita annualized growth as a function of country-specific features and the relative complexity (h ",7→7ef ) and relatedness (g ",7→7ef ) of newly developed products to the averages of the option set of each country over two-year time interval. Note that a negative coefficient associated with g ",7→7ef implies, by definition, that countries see a faster GDP per capita growth when developing unrelated activities.
GDP per capita annualized growth (j ",7→7ef )
(1) (2) (3) (4) (5) (6)
Ω ",7→7ef Finally, we explore whether developing more unrelated products correlates with the future economic growth of countries. We model annual growth in GDP per capita as a function of the relative relatedness of new products (Ω ",7→7 ), the relative complexity of new products (Π ",7→7C ), and the initial level of GDP per capita, human capital, capital stock per worker, and economic complexity of a country. Formally, we use a model of the form:
where the dependent variable j ",7→7C represents the annualized GDP per capita growth from year c to c′, p ",7 is a vector of country-specific features (human capital, capita; stock per worker, Economic Complexity, and GDP per capita) measured at year c, o ",7 is the vector of coefficients associated with the country-specific features, and q 7 controls for year fixed effects. By the definition of Ω ",7→7ef (measuring relatedness), a negative k l coefficient implies that deviations towards more unrelated products would contribute to positive growth of GDP per capita. We test five different models to explain yearly GDP per capita growth of newly developed products in a 2-year interval (c′ = c + 2). Table 2 summarizes the results of different models.
Model (1) and Model (2) show, respectively, how the average deviations in relatedness (Ω ",7→7ef ) and the complexity (Π ",7→7ef ) of the newly developed products predict GDP per capita growth independently. We find that the coefficient associated with Ω ",7→7ef is statistically significant. One standard deviation towards more unrelated products contributes with an increase in 0.5% in the yearly growth of GDP per capita. Likewise, one standard deviation towards more complex products contributes with 0.3%. The interaction term between Ω ",7→7ef and Π ",7→7ef is not statistically significant (see Table B2 in Appendix B). Model (4) 
Discussion
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To do this, we introduced the concepts of relative density and complexity, which allowed us to compare jumps in the product space across countries, since these are measures that are relative to each country's option set. We found that unrelated diversification tends to happen at an intermediary stage of economic development, which is evidenced by the U-shape relationship between the relative density of newly developed products and the level of Economic Complexity and GDP per capita. Also, countries with higher human capital tend to develop towards unrelated activities, even after controlling for Economic Complexity. Finally, we showed that unrelated diversification is correlated with higher growth rates. However, these results do not imply that all countries are able and should invest in unrelated variety growth. Indeed, related variety growth remains to be a key driver of economic development (Boschma & Capone, 2015b; Hidalgo & Hausmann, 2009 ) over most part of the economic development and diversification process of countries. Nonetheless, there is also a critical intermediary stage of economic development in which countries are able and thus can chose to take risks in investing into unrelated variety growth. But why do countries diversify to unrelated varieties at this intermediate stage?
One possible explanation is the shifting shape of the option set of a country. At low levels of development, countries tend to be close to products that are of a low level of complexity, meaning that they see an option set with a negative correlation between relatedness and complexity (i.e. the most unrelated products are the most complex).
At high levels of development, countries are confronted with an opposite option set:
higher complexity products are among the most related. So, the low hanging fruits of developing countries include mostly products of low complexity, whereas the low hanging fruits of developed countries include mostly sophisticated, complex products.
This implies that there must be a transition somewhere in between.
A measure that can capture this relationship is the correlation between relatedness and complexity for the products in a country's option set. Formally, this is given by:
where equation (11b) is estimated over the option set (Oc), that is the set of all the products that at year y country c has RCA < 1.0. What does this quantity translate into? A negative correlation (s ",7 < 0) indicates that a country is closer to the least complex products, a positive correlation (s ",7 > 0) implies that countries are closer to the most complex products available to develop, and a null correlation (s ",7 = 0) means that country is close to both simple and complex products. corresponds to all products over which a country has an RCA lower than 1.0. Panels (d), (e) and (f) show the typical distribution of developed products for countries exhibiting the type of correlation exhibited on panels (a), (b) and (c) respectively. Light color indicates that few countries occupy such a product, while a darker color means that a substantial number of countries occupy a product. However, most countries kept a stable profile, like, for instance, Japan and Chile.
Some countries fail to fully transit from 'being close to simple products' to 'being close to complex products', such as Brazil and Spain. Figure 8b shows how the Economic Complexity Index interpolates between countries exhibiting opposite levels of correlation s ",7 ; an S-shaped curve can be observed.
Highlighted are the evolution of the correlation s ",7 for the cases of South Korea and Brazil. The S-shaped behavior indicates a rapid transition in diversification opportunities of countries that occurs at precisely the same stage at which countries are more likely to develop towards unrelated varieties. Accordingly, we can divide the diversification opportunities of countries into three stages: i) countries with low complexity: their option set is characterized by a strong negative correlation, bounding these countries to develop towards related and simple products; ii) countries in a rapid transition phase: they benefit from being close to both simple and complex products, which is captured by the lack of correlation between relatedness and complexity of the products in their option set; and iii) countries with highly complex economies: their option set shows a strong positive correlation, making these counties being close to the most complex products. Figure 8c shows the distribution of countries exhibiting different levels of s ",7 and illustrates that most countries are close to simple products (stage 1), while some countries-like Japan, Sweden, and the USA-are close to complex products (stage 3), and others-South Korea, Spain and Ireland-underwent a transient scenario and were/are close to both complex and simple products (stage 2). Figure 8d shows a box plot of the distribution of the development direction of the jumps to either more or less related products Ω ",7→7ef at each of the three stages of development. We compared whether the distributions among the different stages are identical through a nonparametric test, namely the two-sample Kolmogorov-Smirnoff test (Wang, Tsang, & Marsaglia, 2003) . The results indicate that the three stages are unlikely to follow the same distribution (with a p-value lower than 0.001). These results suggest that countries effectively develop towards products with different relative levels of relatedness depending on their stage of development, as the behavior of countries at different stages of development exhibit statistically different patterns. (Fagerberg & Srholec, 2008) . This happened in combination with attracting foreign direct investments that made countries move in more complex, unrelated products.
These multinational companies could rely on complex firm-internal capabilities in their home countries and therefore do well despite being unrelated to the capabilities present in their host countries (Neffke et al., 2018) .
Conclusions
This article attempts to address several key questions in the literature of economic development: To which extent do countries develop towards unrelated activities? Do these events happen at random or are they more likely to happen at a particular stage of development? When countries do so, are they experiencing faster economic growth? And, what factors predict the ability of countries to enter unrelated activities?
To answer these questions, we introduced a new methodology that estimates the degree of relatedness and complexity of newly developed products. This approach allows for a comparative analysis of different countries, at different stages of development, and across different time periods.
We have found that, although the trend is for countries to develop towards related activities, the development of unrelated activities was observed in 7.2% of the cases.
These events happen more frequently at an intermediate stage of development, which coincides with the time at which economies experience a transforming shift in their productive structure: from being more related to simple products to being more related to complex ones. Finally, and more importantly, we have found that countries that develop towards unrelated activities experience a small but significant boost in economic growth, for instance in a two-year interval, one standard deviation in how unrelated the newly developed products are, leads to a boost of 0.5% in the GDP per capita growth.
Appendix B -Data Analysis
In this appendix, we extend the analysis conducted in the manuscript. We provide a description of the data and further statistical analysis of the country level features used in the regression models shown in Table 2 of the main text. We start by showing the correlation between the different independent variables. These correspond to both variables proposed in the manuscript, measuring the level of relative relatedness (Ω ",7→7ef ) and complexity (Π ",7→7ef ) of newly developed products, as well as country-specific features. The results are shown in Figure B1 . 
ECI
The VIF quantifies the degree of the multicollinearity among the different variables;
the results are reported in Table B1 . Table B1 -Variance Inflation factors associated with the variables used in the Regression models depicted on Table 2 .
(1) (2) (3) (4) (5) (6) As shown in Figure B1 , and reinforced by the VIF analysis, the new variables relative density and relative complexity show a small degree of multicollinearity with the remaining independent variables, and among themselves. The large multicollinearity observed in GDP per capita and Human Capital was expected, as the ECI has been shown, previously, to be highly correlated with these two variables.
Next, we show that the interaction term between relative relatedness and complexity is not statistically significant. In Table B2 , we show models that regress the GDP per capita growth over two-year intervals, after entering new activities, as a function of the relative relatedness and complexity of the newly developed products and the interaction term between them. The interaction term is statistically not significant.
Moreover, we note that its inclusion in the model does not increase the explained level of variance, see model (4) when compared with models (1) and (3). This shows that the interaction term does not improve the quality of the regression. Further inspection can be done by performing an F-test between models (3) and (4), which results in the non-significant F-statistics of 0.2422 (p-value = 0.63). For these reasons, we did not include the interaction term in the models depicted in Table 2 . Table B2 -Linear models regressing the GDP per capita annualized growth over two years, after entering new products, as a function of the relative relatedness (g ",7→7ef ) and complexity (h ",7→7ef ) of the newly developed products.
(1) All models control for year fixed effect Observations collected between 1970 and 2010 non-overlapping 2 years steps Next, we show the consistency of models (1) and (5) from Table 2 , in particular how the coefficient associated with Ω ",7→7ef behaves under variations of the time interval used to identify newly developed products (δ). We see that the impact of varying these two parameters is negligible both regarding the magnitude and value of the coefficient: it remains negative in all but one case and with values around -0.005. The level of statistical significance, when controlled by other country-specific factors, depends on the choice of parameters. Table 2 under different conditions. Each bar depicts a different choice of time interval (~) to estimate the GDP per capita growth and the new products entered by a country. The level of statistical significance of each coefficient is also depicted bellow each bar. Arrows point towards the choice of ~= 2 depicted in Table 2 and discussed in the main manuscript.
Finally, we show a summary description of the variables of interest used in the analysis conducted. In Table B3 and B4, each row shows, ordered by year, the number of countries with observable jumps (N), average size of the option set (O), average size of the product basket (P), total number of observed jumps ( Ä ) average deviations in the relatedness of developed products (Ω ",7→7ef ), average deviations in the complexity of developed products (Π ",7→7ef ), average ECI, average correlation between the relatedness and complexity of the option set (s), Log of the average GDP per capita, Log of the average Population size, the Human Capital Index, and the Log of the Capital Stock per employed worker. 
